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Abstract. Introduction: In spite of the increasing prevalence of polycystic ovary syndrome, there 
are restricted studies about different features of PCOS. In this study, we evaluate serum prolac-
tin levels in PCOS patients and compare clinical features and hormone levels between patients 
with hyperprolactinemia and normal levels of prolactin. Methods: Serum prolactin level in 330 
PCOS patients were evaluated. If the prolactin levels were normal (equal to or less than 25 ng/
ml) the patient was considered normal. If the prolactin levels were >25 ng/ml, then the level 
was measured by Polyethylene glycol (PEG) precipitation method to detect macroprolactine-
mia. Furthermore, brain MRI was done in case of hyperprolactinemia to discover pituitary ad-
enoma. Results: Among 330 patients with PCOS, 208 (63.4%) had normal prolactin levels and 
122 (37%) patients had hyperprolactinemia. Among hyperprolactinemic patients, 72 (59%) had 
normal prolactin levels after PEG precipitation and 33 (27%) patients had pituitary adenoma in 
their brain MRI and 17 (13%) patients were considered as idiopathic hyperprolactinemia with 
normal MRI. Further, higher levels of LH and LH/FSH ratio and lower estradiol levels were 
observed in patients with normal prolactin levels. Also, menstrual disorders were more prevalent 
among patients with pituitary adenoma. Conclusions: Investigating increased level of prolactin in 
PCOS patients is recommended to detect the causes of hyperprolactinemia, especially macro-
prolactinemia. (www.actabiomedica.it)

Keywords: Hyperprolactinemia, Polycystic ovary syndrome, Macroprolactin, Menstrual dys-
function

Acta Biomed 2021; Vol. 92, N. 5: e2021291	 DOI: 10.23750/abm.v92i5.9866	 © Mattioli 1885

O r i g i n a l  a r t i c l e

Introduction

Polycystic ovary syndrome (PCOS), the 
most common cause of anovulatory infertility, 
can affect 5-10% of women in their reproduc-
tive age(1).

The modest rise in serum prolactin levels 
can be detected in both follicular and luteal 
phase of 30% of PCOS cases(2). According to 
the studies, the rise in serum prolactin levels can 
result in a reduction of ovarian follicles as well 
as ovulation(3). 
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Hyperprolactinemia is a common endocrine 
problem and may be detected in both women and 
men of all ages depending on the study popula-
tion(4).Hyperprolactinemia can be due to path-
ological conditions, physiologic changes, drugs, 
and macroprolactin excess(5, 6). Several causes 
are physiological including pregnancy, stress, ex-
cessive exercise and lactation; however, polycys-
tic ovary syndrome, chronic kidney disease, chest 
wall surgery or trauma, cirrhosis, prolactinoma, 
and hypothyroidism are among pathological 
causes. Drugs are also responsible for hyperpro-
lactinemia. The most common drugs that can 
cause hyperprolactinemia, are anti-depressants, 
antipsychotics, and anti-emetics drugs (5, 6). 

The unknown causes of hyperprolactinemia 
are described as idiopathic hyperprolactinemia 
which comprises 29% of cases(7). Macropro-
lactin is described as a large molecule of pro-
lactin that mostly binds to antibodies(8). This 
molecule can result in decreased renal clearance 
of prolactin and a concomitant increase in the 
serum level of prolactin(9). Detecting macro-
prolactin as the cause of hyperprolactinemia is 
essential to avoid further radiological investiga-
tions or inappropriate treatment with dopamine 
agonists(10). 

Early studies showed elevated prolactin se-
rum levels in patients with polycystic ovaries. 
However, recent studies that excluded transient 
elevations of prolactin using serial serum sam-
pling, have shown a less frequent association of 
these disorders(11, 12). 

This study aimed to investigate the associa-
tion of hyperprolactinemia and polycystic ovary 
syndrome to clarify the approach in the man-
agement of PCOS patients. 

Materials and Methods

This study included patients who came to 
the Endocrinology clinic of Loghman Hakim 

hospital (Tehran, Iran) from January 2016 to 
January 2019 and diagnosed with the polycys-
tic ovarian syndrome. Patients enrolled in this 
study based on the 2003 Rotterdam criteria for 
PCOS:
1.	 Ovulation dysfunction or oligo/amenorrhea 

(less than 8 cycles per year or more than 35 
days per menstrual cycle)

2.	 Clinical hyperandrogenism (hirsutism FG 
score >8, acne, androgenetic alopecia) and/or 
biochemical hyperandrogenism defined by 
one or more of the following indicators:

	 Testosterone (T>0.75ng/ml), free testos-
terone (FT>4.1 pg/ml), androstenedione 
(A>3.8 ng/ml), or dehydroepiandrosterone 
sulfate (DHEAS>2170.0 ng/ml).

3. 	PCO morphology on ultrasonography 
(number of follicles > 12 or ovarian volume 
>10 cm3).
PCOS was diagnosed in the presence of 

two of these three criteria as well as excluding 
other etiologies, such as Cushing’s syndrome, 
androgen producing neoplasms, congenital ad-
renal hyperplasia, thyroid dysfunction.

Patients with conditions such as lactation, 
pregnancy, kidney failure, liver failure, hypo-
thyroidism, and receiving medications causing 
hyperprolactinemia were excluded from the 
study. Also, we excluded patients receiving any 
medical treatment for PCOS within the last 6 
months. Demographic information, patient’s 
drug history, menstrual history, clinical exami-
nation (height, weight, BMI, hyperandrogen-
ism features) and the results of laboratory tests 
were recorded for each patient in a question-
naire designed by the researchers. Hormone 
profile was evaluated for each patient on the 
second or third day of menstruation including 
total testosterone level, estradiol, LH, FSH, 
TSH, DHEAS, and 17OHP. FBS, insulin level 
and HOMA-IR (Homeostatic Model Assess-
ment for Insulin Resistance) were also meas-
ured. The fasting serum sample was collected 3 
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to 4 hours after waking up in the morning for 
measuring the prolactin level in each partici-
pant. If the prolactin level was equal to or less 
than 25 ng/ml, the patient was classified in the 
PCOS group with a normal range of prolactin.

In the case of prolactin level above 25 ng/
ml, after recheck, the level of prolactin was 
measured by PEG (polyethylene glycol)-precip-
itation method to exclude macroprolactinemia. 
If the level of prolactin was upper than normal 
range with the PEG method, brain MRI was 
performed to detect pituitary adenomas. Pa-
tients who had normal brain MRI were diag-
nosed as idiopathic hyperprolactinemia. Thus, 
patients were categorized into 4 groups:
1.	 Patients with normal serum prolactin level 

(group 1)
2.	 Patients with macroprolactinemia (group 2)
3.	 Patients with pituitary adenoma (group 3)
4.	 Patients with idiopathic hyperprolactinemia 

(group 4)
This study was approved by the ethics com-

mittee of Shahid Beheshti University of medi-
cal sciences (Registration code: IR.SBMU.
MSP.REC.1396.198). All participants were 
counseled and informed consent was obtained 
from all of them. Data were analyzed using 
SPSS software (version 18). Kolmogorov-
Smirnov test was used to assess the normality 
of data. One-way ANOVA and Kruskal-Wallis 
tests  were used to compare variables between 
different groups. All tests were two-sided and 
the significance level was set below 5%.

Results

We enrolled 330 PCOS patients in this study. 
The mean age of the patients was 24.94 ± 3.77 
years. The normal prolactin level was detected 
in 208 patients (63%) and hyperprolactinemia 
was diagnosed in 122 patients (37%). The mean 
serum prolactin level in patients who had a nor-
mal range of prolactin (group 1) and patients 

with hyperprolactinemia (group 2,3,4) was 
16.93 ± 4.81 ng/ml and 48.42 ± 5.44 ng/ml, re-
spectively.
Seventy-two (59% of 122 patients) with hyper-
prolactinemia had normal serum prolactin levels 
after PEG precipitation (macroprolactinemia) 
and 50 (41%) patients remained in the group 
of hyperprolactinemia after PEG evaluation. 
Then, the last group of patients with hyper-
prolactinemia after PEG evaluation underwent 
brain MRI to detect pituitary adenoma. Sub-
sequently, pituitary adenoma was discovered in 
33 (27%) patients in the MRI scan. Seventeen 
patients (13%) had normal MRI scans and cat-
egorized as idiopathic hyperprolactinemia.  
Thus, patients were categorized into 4 groups: 
(Figure 1)
1	 Patients with normal serum prolactin level 

(group 1, No=208, 63%).
2.	 Patients with macroprolactinemia (group 2, 

No=72, 22%).
3.	 Patients with pituitary adenoma (group 3, 

No=33, 10%).
4. 	Patients with idiopathic hyperprolactinemia 

(group 4, No=17, 5%).
No significant differences were found be-

tween groups regarding age, BMI, FBS, In-
sulin level, HOMA-IR (Homeostatic Model 
Assessment for Insulin Resistance), testos-
terone level, and FSH level. The levels of 
LH and the LH / FSH ratio were signifi-
cantly higher in patients with normal prol-

Figure 1. Distribution of Patients regarding Prolactin Levels
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actin levels (group 1) compared to the pa-
tients with hyperprolactinemia (group 2, 3,4)  
(P-value = 0.01, 0.02); however, estradiol level 
was significantly higher in patients with hyper-
prolactinemia (group 2, 3, 4) compared to the 
patients with normal prolactin levels (group 1) 
(Table 1). Among hyperandrogenism features, 
menstrual abnormalities were observed more 
frequently among patients with pituitary ad-
enoma (group 3) compared to the other groups  
(P-value = 0.001).  Other clinical features in-
cluding hirsutism, hair loss, acne, and ultra-
sound findings were not significantly different 
between groups (Table 2).

Discussion

The current study showed that idiopathic 
hyperprolactinemia is not frequently observed 
in PCOS patients comprising 5% of our pa-
tients. We also observed higher levels of LH 
and the LH / FSH ratio in PCOS subjects with 
normal prolactin levels, while estradiol level 
was higher in PCOS subjects with hyperprol-

actinemia. Interestingly, in the case of clinical 
features, menstrual irregularities were observed 
more frequently among PCOS subjects with 
pituitary adenoma.  We suggest that prolactin 
levels be measured in PCOS subjects. A study 
by Konrad et al. in 2015 indicated that PCOS 
was not associated with high serum prolactin 
levels and could not be considered as a part of 
the PCOS features; however, the necessity of 
checking the serum prolactin level in PCOS 
subjects has been issued(13). Robin et al. also 
recommended detecting macroprolactinemia 
before considering any diagnostic procedures 
such as brain MRI(14). Other studies also came 
to the consensus of measuring serum prolac-
tin levels in PCOS subjects(15, 16). Filho et 
al. considered hyperprolactinemia as a distinct 
entity from PCOS. Therefore, more diagnostic 
tests were suggested for PCOS patients with 
hyperprolactinemia to reveal secondary hyper-
prolactinemia causes such as pituitary adenoma 
and macroprolactinemia(17, 18).

According to our study, 59% of hyperpro-
lactinemic patients have macroprolactinemia. 
The prevalence of macroprolatinemia has been 

Table 1. Comparison of Demographic and Biochemical Characteristics between Groups

Quantitative variables
Mean ± SD

Group 1
(Normal Prolactin)

(N=208)

Group 2
(Macroprolactin)

(N=72)

Group 3
(Pituitary Adenoma)

(N=33)

Group 4
(Idiopathic  

Hyperprolactinemia)
(N=17)

P-value

Age(year) 25.51±13.25 23.49±4.91 24.94±3.71 24.24±3.23 0.6

BMI(Kg/m2) 25.36±3.82 24.25±6.21 30.59±31.40 28.60±17.70 0.1

FBS(mmol) 4.86±0.69 4.84±0.62 4.86±0.83 4.76±0.97 0.9

Insulin level mlU/ml 12.19±5.17 11.58±3.69 11.03±4.85 10.77±2.39 0.3

HOMA-IR 2.67±1.20 2.54±0.88 2.53±1.23 2.29±0.75 0.3

LH mlU/ml 8.63±3.74 7.02±3.35 7.49±3.54 7.01±3.79 0.01§

FSH mlU/ml 5.39±1.97 5.55±2 6.18±2.03 4.77±1.92 0.09

LH/FSH 1.82±1.51 1.39±0.77 1.37±1.43 1.29±0.69 0.02§

T-testosterone ng/ml 0.86±1.50 0.84±1.11 0.64±0.15 0.58±0.18 0.6

Prolactin ng/ml 16.93±4.81 41.56±4.61 59.19±8.56 44.56±8.85 0.001§

TSH mlU/ml 3.92±11.46 4.56±12.73 2.23±0.95 2.25±0.95 0.7

Estradiol pg/ml 38.84±30.60 43.73±21.04 49.06±19.31 50±57.3 0.01,0.04ᶲ

§Group 1 Vs. Group 2, 3, 4; ᶲ Group 1 Vs. Group 2, 3 (P=0.01), Group 1 Vs. Group 4 (P=0.04)
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reported to be almost 60% among patients with 
hyperprolactinemia in a study by Sherazi et al. 
and screening with the PEG method was sug-
gested(19). Thus, routine screening for all hy-
perprolactinemic patients by the PEG method 
is essential to prevent unnecessary brain MRI 
and medical treatments (20).

According to our results, higher LH level 
and LH/FSH ratio were observed in patients 
who had normal serum levels of prolactin; how-
ever, increased estradiol levels were detected in 
patients with hyperprolactinemia. Assuming 
that estradiol stimulates the secretion of pro-
lactin(21), hyperprolactinemia might be the 
result of more estrogen secretion in PCOS pa-
tients(22). 

In the current study, the higher rates of 
menstrual disorder in patients with pituitary 
adenoma is noteworthy. Studies showed that 
the most frequent endocrine disturbance among 
patients with pituitary adenoma was menstrual 
dysfunction(23). A large pituitary adenoma may 
affect gonadotropes apart from its effect on the 
hypothalamic gonadal axis(24). This may jus-
tify higher rates of menstrual disorders among 
these patients, although we did not categorize 

patients regarding tumor size. 
In our study, the levels of insulin and HO-

MA-IR were higher (although not significant) 
in PCOS patients with normal prolactin com-
pared to the patients with hyperprolactinemia 
representing the role of insulin resistance in the 
pathogenesis of PCOS. Bahceci et al. study re-
vealed that higher levels of prolactin in PCOS 
patients were due to insulin resistance phenom-
enon(25). Therefore, we propose that lower 
levels of insulin and HOMA-IR may raise the 
possibility of other hyperprolactinemia causes 
such as pituitary adenoma.

Furthermore, patients with pituitary ad-
enomas had higher levels of prolactin which 
is expected when the prolactin level becomes 
more than 50 ng/ml. Idiopathic hyperprol-
actinemia was diagnosed in a few cases among 
those PCOS patients with high prolactin levels; 
however, microadenomas may not be excluded 
because of brain MRI failure in diagnosing 
them. Therefore, an individual approach is re-
quired in such patients and prolonged follow-
up are recommended.

There are some limitations which should 
be noted in our study. First, hormonal level in-

Table 2. Comparison of Clinical and Ultrasonographic Findings of Patients
Categorical
Variables
Number 
(Percent)

Group 1
(Normal Prolactin)

(N=208)

Group 2
(Macroprolactin)

(N=72)

Group 3
(Pituitary Adenoma)

(N=33)

Group 4
(Idiopathic  

Hyperprolactinemia)
(N=17)

P-value 
between 
groups

Hirsutism
Yes (249)
No (81)

154 (74.0%)
54 (26.0%)

52 (72.2%)
20 (27.8%)

31 (94%)
2 (6%)

12 (70.5%)
5 (29.5%)

0.07

Acne
Yes(190)
No(140)

117 (56.2%)
91 (43.8%)

46 (63.9%)
26 (36.1%)

18 (54.5%)
15 (45.5%)

9 (53.0%)
8 (47.0%)

0.6

Hairloss
Yes(212)
No(118)

130 (62.5%)
78 (37.5%)

49 (68.0%)
23 (32.0%)

20 (60.6%)
13 (39.4%)

13 (76.5%)
4 (23.5%)

0.5

Menstural Disorder
Yes(282)
No(47)

186 (89.4%)
22 (10.6%)

52 (72.2%)
20 (27.8%)

32 (97%)
1 (3%)

13 (76.5%)
4 (23.5%)

0.001§

Ultrasound findings
Yes(272)
No(58)

173 (83.2%)
35 (16.8%)

62 (86.1%)
10 (13.9%)

26 (78.8%)
7 (21.2%)

11 (64.7%)
6 (35.3%)

0.1
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vestigations by case control design have been 
mostly preferred. Second, the sample size may 
not be adequate for this study then further stud-
ies recommended in larger sample size.

Conclusion

Precise investigation of the prolactin level 
in PCOS patients is recommended to detect the 
causes of hyperprolactinemia, especially macro-
prolactinemia. 
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